Abstract: Breast cancer is the most common female death in women. Different studies are being done for treatment. The aim of this study was to investigate the antiproliferative, apoptotic and antioxidant effects of oleuropein and vitamin D both individually and in combination. Apoptosis is a programmed cell death pattern with genetic regulation that requires energy, allowing cells to be safely removed from the environment after performing their specified biological task. The olive tree has important biological properties and is rich in phenolic substances. These phenolic substances are mainly oleuropein. Oleuropein has many pharmacological effects such as antioxidant, antimicrobial, antiviral, anticancer, antiinflammatory, antiageing. Vitamin D is a hormone the kidneys produce that controls blood calcium concentration and impacts the immune system.
Introduction
Breast cancer is the most common female and the second most common cause of cancer death in women. In order to find a solution to such a serious health problem, different studies are being done for treatment and the effects of different substances on these diseases are being intensively investigated [1] . The aim of this study was to investigate the antiproliferative, apoptotic and antioxidant effects of oleuropein and vitamin D both individually and in combination. The olive tree has important biological properties and is rich in phenolic substances. These phenolic components are mainly oleuropein. Oleuropein has many pharmacological effects such as antioxidant, antimicrobial, antiviral, anticancer, anti-inflammatory, anti-ageing [2] . Vitamin D is a hormone the kidneys produce that controls blood calcium concentration and impacts the immune system [3] .
Materials and Methods
MCF-7 was maintained in DMEM (DMEM-HA-CAPRICORN) 10% fetal bovine serum (FBS), 1% antibiotic (penicillin-streptomycin, ciprofloxacin. Different concentrations of oleuropein and vitamin D were applied on the MCF-7 cell lines to determine the IC50 values using the WST-1 (water-soluble tetrazolium test) colorimetric assay at 24, 48 and 72 h. Cells were treated with 12.5, 25, 50, 100, 200, 400, 600, 800, 1000, 1200, 1600 µM concentration of oleuropein for 24 h. 9. 4 
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Discussion
While chemotherapeutic agents destroy neoplastic cells, some normal cells are also affected. Oleuropein has a strong antioxidant effect, which is especially important in reducing side effects of drugs used in cancer treatments and reducing reactive oxygen species (ROS) levels [4] . Recent studies have revealed that vitamin D modulates breast cancer cell growth and epidemiologic studies suggest increasing vitamin D may be associated with reduced breast cancer risk. Many studies have showed that vitamin D has an antioxidant effect [5] . Elamin et al. (2013) observed that cell proliferation was significantly inhibited and apoptosis induced when they exposed 200 µM of oleuropeine [6] . In our study, IC50 dose of oleuropein was calculated 256.1 µM at 24 h, 247.5 µM at 48 h, 222.5 µM at 72 h. Vitamin D is not only contributes to maintaining the continuity of calcium metabolism, but also has a wide range of pharmacological significant effects [5] . The antiproliferative, apoptotic, antioxidant effect of vitamin D is among the most recently proposed non-calcytic roles of this compound [5] . Saraclıgil et al. (2017) observed the antiproliferative activity of vitamin D in MCF-7 breast cancer cell by real-time cell electronic detection system. IC50 dose of vitamin D was calculated 145 nM [7] . In our study the antiproliferative activity WST-1 test in a wide concentration range of 0.98, 1.95, 3.906, 7.8125, 15.62, 31.25, 62.50, 125, 250, 500, 1000 nM was studied. Unfortunately no significant inhibition was observed. Murray et al. (2017) the effect of MCF-7 cell line on calcitriol was evaluated by MTT test and the IC50 value was calculated 1.83 ± 0.69 µM [8] . In our study, based on the study of Murray et al. (2017) worked at the range of concentration was 0.25, 0.5, 1, 2, 3, 4, 6, 8, 12 µM. IC50 dose of vitamin D was calculated 2.053 µM at 48 h, 4.083 µM at 72 h. In our study, in parallel with many studies, oleuropein and vitamin D showed an antioxidant effect in breast cancer cell line and decreased OSI. Combination treatment has a strong synergetic effect. Oleuropein and vitamin D treatment has significantly increased MDA as compared to control group (p < 0.05). After taking the treatment with oleuropein and vitamin D, the cell may have significantly increased lipid peroxidation when it enters oxidative stress and apoptosis. Therefore, we think that the cell may have increased MDA while entering stress. Oleuropein treatment has significantly decreased SOD (p < 0.05). Althougholeuropein has a strong antioxidant effect, it has decreased SOD. Antioxidant effect of oleuropein may be via GPx rather than SOD. Vitamin D induces the expression of several molecules involved in the antioxidant defense system. Parallel to this, vitamin D treatment has significantly increased SOD activity (p < 0.05). Oleuropeint has significantly increased GPxas compared to other groups (p < 0.05). According to this result, oleuropein has a strong antioxidant effect on breast cancer cell line. Vitamin D treatment has significantly increased NO levels ascompared to control group (p < 0.05). Vitamin D treatment has a strong cytotoxic effect on MCF-7.
Conclusions
We have observed that oleuropein and vitamin D reduces cancer cell proliferation depending on dose and time. At the same time, apoptosis increases explain this inhibition of proliferation. The increase of antioxidant parameters has been supporting the proliferation inhibiton and induction of apoptosis. We also observed that the combined use of oleuropein and vitamin D is a strong synergetic effect.
